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HAT IS CLAIMED IS; , % ^ 

1. A flexible film interposer, comprising: • ^ 




a flexible substrate comprising a first surface, a second surface, and opposing sides-S*. 



CP 



a plurality of spaced apart recesses having a base and extending through the flexible ^ 



substrate for receiving conductive connecting members of a first semiconductor die thferein; 

a slot formed through the substrate and disposed adjacent one of the sides of the 
substrate; and 

a plurality of conductive traces disposed on the second surface of the substrate, each trace 
extending over the slot and at least one recess, each of the recesses having a trace disposed at the 
base thereof 

2. The flexible film interposer of Claim 1, comprising an insulating polymeric material. 

3. The flexible film interposer of Claim 2, comprising a flexible polyimide film. 

4. The flexible film interposer of Claim 1, having a thickness in the range of about 12.5 ^im 
to about 200 |im. 

5. The flexible film interposer of Claim 1 , wherein the traces comprise copper or a copper 
alloy. 

6. The flexible film interposer of Claim 1, wherein the slot is configured to receive a 
bonding tool therethrough. 

7. The flexible film interposer of Claim 1, wherein the slot has a width of about 50 ^im to 
about 2 mm. 

8. The flexible film interposer of Claim 1, wherein the slot is shaped as a square, rectangle, 
circle, or oval. 
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9. The flexible film interposer of Claim 1 , wherein the recesses comprises tapered side 
walls. 



Q^^^ ^ 0- The flexible film interposer of Claim 1 , wherein the recesses comprise vertically oriented 
sidewalls. 




1 1 . The flexible film interposer of Claim 1 , wherein the recesses are arranged in a pattern 
corresponding to a bond pad configuration on an active surface of a semiconductor die to be 
attached thereto. 



12. The flexible film interposer of Claim 1, wherein the recesses are shaped as a square, 
rectangle, circle, or oval. 

13. The flexible film interposer of Claim 1, wherein the slot comprises tapered side walls. 

14. The flexible film interposer of Claim 1 , wherein the slot comprises vertically oriented 
sidewalls. 



15. The flexible film interposer of Claim 1 , further comprising an adhesive element disposed 
on the first surface, the second surface, or both surfaces. 

1 6. The flexible film interposer of Claim 1 5, wherein the adhesive element comprises a 
contact adhesive, thermoplastic adhesive, or a thermosetting adhesive. 

17. The flexible film interposer of Claim 15, wherein the adhesive element comprises an 
adhesive gel or paste. 
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18. The flexible film interposer of Claim 15, wherein the adhesive element comprises a 
double-sided adhesive tape. 

^ 19. The flexible film interposer of Claim 15, wherein the adhesive element is disposed on t 
second surface of the interposer and over a portion of the traces. 

20. The flexible film interposer of Claim 1, comprising two discrete areas of recesses with 
adhesive element disposed therebetween on the first surface of the interposer. 

21. The flexible film interposer of Claim 1 , further comprising a soldermask disposed over 
the traces. 

22. A flexible film interposer, comprising: 
a first surface and a second surface; 

an elongate slot formed through and adjacent a side of the interposer; 

a plurality of recesses formed through the interposer and adjacent the slot, each recess 
sized for receiving therein a connecting member of a die in a flip chip attachment onto the 
interposer; and 

a plurality of conductive traces disposed on the second surface of the interposer, each 
trace extending over and exposed through the slot and the base of at least one of the recesses, 
each recess having a trace disposed at the base thereof 

23. The flexible film interposer of Claim 22, wherein the slot is sized to receive a bonding 
tool therethrough. 

24. A flexible film interposer, comprising: 
a first surface and a second surface; 

an elongate slot formed through and adjacent a side of the interposer; 
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a plurality of recesses formed through the interposer and adjacent the slot, each recess 
sized for receiving therein a connecting member of a die in a flip chip attachment onto the 
interposer; and 

a plurality of conductive traces disposed on the second surface of the interposer, each 
• trace extending over and exposed through the slot and one of the recesses. 

25. The flexible film interposer of Claim 24, v^herein an adhesive element is disposed on the 
first surface, the second surface, or both surfaces of the interposer. 

26. The flexible film interposer of Claim 25, wherein an adhesive element is disposed on the 
second surface of the interposer over a portion of the traces. 

27. A flexible film interposer, comprising: 
a first surface and a second surface; and 

an elongate slot formed through the interposer, the slot positioned along a peripheral edge 
of the interposer to expose bond pads on a die mounted onto the second surface of the interposer; 

a plurality of recesses formed through the interposer and adjacent the slot, each recess 
having a base and sized for receiving therein a connecting member of a die mounted in a flip 
chip attachment onto the first surface of the interposer; and 

a plurality of conductive traces disposed on the second surface of the interposer, each 
trace extending across and exposed through the slot and the base of one or more adjacent 
recesses in a perpendicular orientation to the slot. 

28. The flexible film interposer of Claim 27, wherein the slot is sized and configured to 
receive a bonding tool therethrough to contact the traces. 

29. The flexible film interposer of Claim 27, wherein the recesses are arranged in a pattern 
corresponding to a bond pad configuration on an active surface of a semiconductor die to be 
attached thereto in a flip chip attachment. 
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30. The flexible film interposing of Claim 27, further comprising a soldermask disposed over 
the traces. 

.31. The flexible film interposer of Claim 30, further comprising an adhesive element 
disposed over the soldermask. 

32. A flexible film interposer, comprising: 
a first surface and a second surface; 
an elongate slot along a peripheral edge of the interposer: 

a plurality of spaced apart recesses formed through the interposer adjacent the slot, each 
recess having a base; and 

a plurality of conductive traces disposed on the second surface of the interposer in a 
perpendicular orientation to the slot, each trace extending across and exposed through the slot 
and the base of at least one recess, each of the recesses having a trace disposed at the base 
thereof 



33. A flexible film interposer, comprising: 
a first surface and a second surface; 
an elongate slot along a peripheral edge of the interposer; 

a plurality of spaced apart recesses formed through the interposer adjacent to the slot, 
each recess having a base; 

a plurality of conductive traces disposed on the second surface of the interposer in a 
perpendicular orientation to the slot, each trace extending across and exposed through the slot 
and the base of at least one recess; and 

an adhesive element disposed on the first surface, the second surface, or both surfaces of 
the interposer. 
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34. The flexible film interposer of Claim 33, wherein an adhesive element is disposed on the 
second surface of the interposer and over a portion of the traces. 

35. The flexible film interposer of Claim 33, further comprising a soldermask disposed over 
the traces. 

36. The flexible film interposer of Claim 35, further comprising an adhesive element 
disposed over the soldermask. 

37. A flexible film interposer, comprising: 

a flexible substrate comprising a first surface, a second surface, and opposing sides; 

the first surface of the substrate structured for mounting thereon a first semiconductor die 
having a plurality of spaced apart conductive connecting members disposed on an active surface, 
and the second surface structured for mounting thereon a second semiconductor die having a 
plurality of bond pads spaced along a periphery of the die; 

the first surface of the substrate comprising a plurality of spaced apart recesses having a 
base and extending through the substrate for receiving the plurality of conductive connecting 
members of the first semiconductor die therein; and 

the second surface of the substrate comprising one or more slots extending through and 
along a periphery of the substrate, wherein when the second semiconductor die is mounted 
thereon, the bonding pads are exposed through the slots. 

38. The flexible film interposer of Claim 37, fiirther comprising: 

a plurality of conductive traces disposed on the second surface of the substrate, each trace 
extending over the slot and at least one recess, each of the recesses having a trace disposed at the 
base thereof 
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39. A semiconductor device, comprising: 

a first semiconductor die having a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members; and 

a flexible film interposer comprising a first surface and a second surface; an elongate slot 
^ formed through and along a peripheral edge of the interposer to expose bond pads on a second 
semiconductor die when mounted onto the second surface of the interposer; a plurality of spaced 
apart recesses formed through the interposer and adjacent the slot, each recess having a base; and 
a plurality of conductive traces disposed on the second surface of the interposer, each trace 
extending across and exposed through the slot and the base of at least one recess in a 
perpendicular orientation to the slot, each of the recesses having a trace disposed at the base 
thereof; 

the first semiconductor die mounted on the flexible film interposer such that a conductive 
connecting member of the die is received in a recess of the interposer in conductive contact with 
the trace at the base of the recess. 

40. The semiconductor device of Claim 39, wherein the flexible film interposer comprises a 
flexible polyimide film. 

41 . The semiconductor device of Claim 39, wherein the traces comprise copper or a copper 
alloy. 

42. The semiconductor device of Claim 39, wherein the slot is configured to receive a 
bonding tool therethrough. 

43. The semiconductor device of Claim 39, wherein the recesses are arranged in a pattern 
corresponding to a bond pad configuration on the active surface of the first semiconductor die. 

44. The semiconductor device of Claim 39, further comprising an adhesive element disposed 
on the first surface, the second surface, or both surfaces of the flexible film interposer. 
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45. The semiconductor device of Claim 44, wherein the adhesive element comprises a 
contact adhesive, thermoplastic adhesive, or a thermosetting adhesive. 



46. The semiconductor device of Claim 44, wherein the adhesive element comprises an 
adhesive gel or paste. 

47. The semiconductor device of Claim 44, wherein the adhesive element comprises a 
double-sided adhesive tape. 

48. The semiconductor device of Claim 44, wherein the adhesive element is disposed on the 
second surface of the interposer and over a portion of the traces. 

49. The semiconductor of Claim 39, further comprising a soldermask disposed over the 
traces. 

50. The semiconductor device of Claim 39, wherein the interposer comprises a pair of 
elongate slots along opposing sides of the interposer, and the plurality of recesses is positioned 
between the pair of slots. 



53. The semiconductor device of Claim 49, wherein an adhesive element is disposed over the 
soldermask. 



54. The semiconductor device of Claim 39, further comprising an underfill encapsulation 
material disposed between the active surface of the first semiconductor die and the first surface 
of the flexible film interposer. 

55. The semiconductor device of Claim 39, further comprising a conductive bump disposed 
in the recesses of the flexible film interposer. 
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56. The semiconductor device of Claim 55, further comprising a non-flexible underfill 
encapsulation material disposed in the recesses over the conductive bump. 

57. A semiconductor device, comprising: 

a first semiconductor die having a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members; and 

a flexible film interposer comprising a first surface and a second surface; an elongate slot 
along a peripheral edge; a plurality of spaced apart recesses formed through the interposer 
adjacent the slot, each recess having a base; and a plurality of conductive traces disposed on the 
second surface of the interposer, each trace extending across and exposed through the slot and 
the base of at least one recess in a perpendicular orientation to the slot, each of the recesses 
having a trace disposed at the base thereof; 

the first semiconductor die mounted on the flexible film interposer such that a conductive 
connecting member of the die is received in a recess of the interposer in conductive contact with 
the trace at the base of the recess. 

58. The semiconductor device of Claim 57, wherein the slot is configured to receive a 
bonding tool therethrough. 

59. The semiconductor device of Claim 57, wherein the recesses are arranged in a pattern 
corresponding to a bond pad configuration on the active surface of the first semiconductor die. 

60. The semiconductor device of Claim 57, fiirther comprising an adhesive element disposed 
on the first surface, the second surface, or both surfaces of the flexible fihn interposer. 

61. The semiconductor device of Claim 57, further comprising an underfill encapsulation 
material disposed between the active surface of the first semiconductor die and the first surface 
of the flexible film interposer. 
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62. The semiconductor device of Claim 57, comprising one or more elongate slots along the 
peripheral edge of opposing sides of the interposer, with the recesses positioned between the pair 
of slots. 

63. A semiconductor device, comprising: 

a first semiconductor die having a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members; and 

a flexible film interposer comprising a first surface and a second surface; an elongate slot 
along a peripheral edge of the interposer; a plurality of spaced apart recesses formed through the 
interposer adjacent the slot, each recess having a base; and a plurality of conductive traces 
disposed on the second surface of the interposer in a perpendicular orientation to the slots, each 
trace extending across and exposed through the slot and the base of at least one recess, each of 
the recesses having a trace disposed at the base thereof; 

the first semiconductor die mounted on the flexible film interposer such that a conductive 
connecting member of the die is received in a recess of the interposer in conductive contact with 
the trace at the base of the recess. 

64. A semiconductor device, comprising: 

a first semiconductor die having a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members; and 

a flexible film interposer comprising a first surface, a second surface; and opposing sides; 
an elongate slot along a peripheral edge; a plurality of spaced apart recesses formed through the 
interposer adjacent to the slot, each recess having a base; a plurality of conductive traces 
disposed on the second surface of the interposer in a perpendicular orientation to the slots, each 
trace extending across and exposed through the slot and the base of at least one recess, each 
recess having a trace disposed at the base thereof; and an adhesive element disposed on the first 
surface, the second surface, or both surfaces of the interposer; 
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the first semiconductor die mounted on the flexible film interposer such that a conductive 
connecting member of the die is received in a recess of the interposer in conductive contact with 
the trace at the base of the recess. 

65. The semiconductor device of Claim 64, wherein an adhesive element is disposed in 
• contact with the second surface of the interposer over a portion of the traces. 

66. The semiconductor device of Claim 64, further comprising a soldermask layer disposed 
over the second surface of the interposer and the traces. 

67. The semiconductor device of Claim 66, wherein an adhesive element is disposed over the 
soldermask layer. 

68. A stacked die assembly, comprising: 

a flexible fllm interposer comprising a first surface and a second surface; an elongate slot 
formed through and along a peripheral edge of the interposer; a plurality of spaced apart recesses 
formed through the interposer and adjacent the slot, each recess having a base; and a plurality of 
conductive traces disposed on the second surface of the interposer, each trace extending across 
and exposed through the slot and the base of one or more recesses in a perpendicular orientation 
to the slot, each of the recesses having a trace disposed at the base thereof; 

a first semiconductor die comprising a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members; the first 
semiconductor die mounted onto the first surface of the flexible film interposer such that a 
conductive connecting member of the die is received in a recess of the interposer in conductive 
contact with the trace at the base of the recess; 

a second semiconductor die comprising a first active surface and a second surface, the 
active surface comprising a plurality of bond pads, the second semiconductor die mounted onto 
the second surface of the flexible film interposer with the bond pads exposed through the slot of 
the interposer; 
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an interposer substrate comprising a first surface and a second surface, and terminal pads 
disposed on the first surface; the interposer substrate mounted onto the second surface of the 
second semiconductor die with the terminal pads exposed; and 

the traces of the flexible film interposer and the bond pads of the second semiconductor 
die are bonded to the terminal pads of the interposer substrate. 

69. The stacked die assembly of Claim 68, wherein the traces of the flexible film interposer 
and the bond pads of the second die are bonded together by a ball bond, and the ball bond is wire 
bonded to the terminal pads of the interposer substrate. 

70. The stacked die assembly of Claim 68, wherein the traces of the flexible film interposer 
and the bond pads of the second semiconductor die are bonded to the terminal pads of the 
interposer substrate by a TAB bond. 

71 . The stacked die assembly of Claim 68, fiuther comprising an underfill encapsulation 
material disposed between the active surface of the first semiconductor die and the flexible film 
interposer. 

72. The stacked die assembly of Claim 68, wherein the underfill material is disposed within 
the recesses. 

73. The stacked die assembly of Claim 71 , further comprising a conductive bump disposed in 
the recesses, and the underfill material disposed over the conductive bump. 

74. The stacked die assembly of Claim 68, wherein the interposer substrate fiinctions as a 
PCB substrate, or a motherboard. 

75. The stacked die assembly of Claim 68, wherein the interposer substrate comprises a 
bismaleimide triazine resin, FR4 fiberglass laminate, FR5 laminate, or ceramic. 
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76. The stacked die assembly of Claim 68, wherein the interposer substrate comprises a 
flexible laminated polymer or polyimide layer. 

77. The stacked die assembly of Claim 68, wherein the interposer substrate further comprises 
» external contacts for coupling the stacked die assembly to an external circuitry. 

78. The stacked die assembly of Claim 77, wherein the extemal contacts comprise 
conductive solder balls. 

79. The stacked die assembly of Claim 77, wherein the extemal contacts comprise a 
conductive epoxy or conductor-filled epoxy. 

80. The stacked die assembly of Claim 77, wherein the extemal circuitry is selected from the 
group consisting of a motherboard of a computer, program logic controller, and a testing 
apparatus. 

8 1 . The stacked die assembly of Claim 68, being encapsulated to form a package. 

82. A stacked die assembly, comprising: 

a flexible film interposer comprising a first surface, a second surface, and opposing sides; 
an elongate slot along a peripheral edge; a plurality of spaced apart recesses formed through the 
interposer adjacent the slot, each recess having a base; and a plurality of conductive traces 
disposed on the second surface of the interposer, each trace extending across and exposed 
through the slot and the base of one or more recesses in a perpendicular orientation to the slot; 

a first semiconductor die comprising a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members arranged thereon 
and corresponding to the plurality of spaced apart recesses in the flexible film interposer; the first 
semiconductor die mounted onto the first surface of the flexible film interposer such that a 
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conductive connecting member of the die is received in a recess of the interposer in conductive 
contact with the trace at the base of the recess, and the slot of the interposer is exposed; 

a second semiconductor die comprising a first active surface and a second surface, the 
active surface comprising a plurality of bond pads arranged thereon and corresponding to the slot 
of the flexible film interposer; the second semiconductor die mounted onto the second surface of 
the flexible film interposer with the bond pads exposed through the slot of the interposer; 

an interposer substrate comprising a first surface and a second surface, and terminal pads 
disposed on the first surface; the interposer substrate mounted onto the second surface of the 
second semiconductor die with the terminal pads exposed; and 

the traces of the flexible film interposer and the bond pads of the second semiconductor 
die are bonded to the terminal pads of the interposer substrate. 

83. The stacked die assembly of Claim 82, being encapsulated to form a package. 

84. A stacked die assembly, comprising: 

a flexible film interposer comprising a first surface, a second surface, and opposing sides; 
an elongate slot along a peripheral edge; a plurality of spaced apart recesses formed through the 
interposer adjacent the slot, each recess having a base; and a plurality of conductive traces 
disposed on the second surface of the interposer in a perpendicular orientation to the slot, each 
trace extending across and exposed through the slot and the base of at least one recess, each 
recess having a trace disposed at the base hereof; 

a first semiconductor die comprising a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members arranged thereon; 
the first semiconductor die mounted onto the first surface of the flexible film interposer such that 
a conductive connecting member of the die is received in a recess of the interposer in conductive 
contact with the trace at the base of the recess, and the slot of the interposer is exposed; 

a second semiconductor die comprising a first active surface and a second surface, the 
active surface comprising a plurality of bond pads arranged thereon; the second semiconductor 
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die mounted onto the second surface of the flexible film interposer with the bond pads exposed 
through the slot of the interposer; 

an interposer substrate comprising a first surface and a second surface, and terminal pads 
disposed on the first surface; the interposer substrate mounted onto the second surface of the 
second semiconductor die with the terminal pads exposed; and 

the traces of the flexible film interposer and the bond pads of the second semiconductor 
die are bonded to the terminal pads of the interposer substrate. 

85. The stacked die assembly of Claim 84, being encapsulated to form a package. 

86. A stacked die assembly, comprising: 

a flexible film interposer comprising a first surface, a second surface, and opposing sides; 
a slot along a peripheral edge; a plurality of spaced apart recesses formed through the interposer 
adjacent the slot, each recess having a base; a plurality of conductive traces disposed on the 
second surface of the interposer in a perpendicular orientation to the slot, each trace extending 
across and exposed through the slot and the base of at least one recess, each recess having a trace 
disposed at the base thereof; and an adhesive element disposed on the first surface and the 
second surface of the interposer; 

a first semiconductor die comprising a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members arranged thereon; 
the first semiconductor die mounted onto the adhesive element on the first surface of the flexible 
film interposer such that a conductive connecting member of the die is received in a recess of the 
interposer in conductive contact with the trace at the base of the recess, and the slot of the 
interposer is exposed; 

a second semiconductor die comprising a first active surface and a second surface, the 
active surface comprising a plurality of bond pads arranged thereon along a peripheral edge; the 
second semiconductor die mounted onto the adhesive member on the second surface of the 
flexible film interposer with the bond pads exposed through the slot of the flexible film 
interposer; 
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an inteiposer substrate comprising a first surface and a second surface, and terminal pads 
disposed on the first surface; the interposer substrate mounted onto the second surface of the 
second semiconductor die with the terminal pads exposed; and 

the traces of the flexible film interposer and the bond pads of the second semiconductor 
die are bonded to the terminal pads of the interposer substrate. 

87. The stacked die assembly of Claim 86, further comprising an adhesive member disposed 
between the interposer substrate and the second surface of the second semiconductor die. 

88. The stacked die assembly of Claim 86, being encapsulated to form a package. 

89. A semiconductor package, comprising an encapsulated stacked die assembly; 

the stacked die assembly comprising first and second semiconductor die mounted on a 
flexible film interposer, and the second die further mounted on an interposer substrate; 

the flexible film interposer comprising a first surface and a second surface; an elongate 
slot formed through and along a peripheral edge of the interposer; a plurality of spaced apart 
recesses formed through the interposer and adjacent the slot, each recess having a base; and a 
plurality of conductive traces disposed on the second surface of the interposer, each trace 
extending across and exposed through the slot and the base of one or more adjacent recesses 
in a perpendicular orientation to the slot; 

the first semiconductor die comprising a first active surface and a second surface, the 
active surface comprising a plurality of spaced apart conductive connecting members; the first 
semiconductor die mounted onto the first surface of the flexible film interposer such that a 
conductive connecting member of the die is received in a recess of the interposer in 
conductive contact with the trace at the base of the recess; 

the second semiconductor die comprising a first active surface and a second surface, 
the active surface comprising a plurality of bond pads; the second semiconductor die mounted 
onto the second surface of the flexible film interposer with the bond pads exposed through the 
slot of the interposer; 
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the interposer substrate comprising a first surface and a second surface, and terminal 
pads disposed on the first surface; the interposer substrate mounted onto the second surface of 
the second semiconductor die with the terminal pads exposed; and 

the traces of the flexible film interposer and the bond pads of the second 
semiconductor die are bonded to the terminal pads of the interposer substrate. 

90. The package of Claim 89, wherein the interposer substrate functions as a PCB substrate, 
or a motherboard. 

9 1 . The package of Claim 89, wherein the interposer substrate comprises a bismaleimide 
triazine resin, FR4 fiberglass laminate, FR5 laminate, or ceramic. 

92. The package of Claim 89, wherein the interposer substrate comprises a flexible laminated 
polymer or polyimide layer. 

93. The package of Claim 89, wherein the interposer substrate comprises external contacts 
for coupling the stacked die assembly to an extemal circuitry. 

94. The package of Claim 93, wherein the extemal contacts comprise conductive solder balls. 

95. The package of Claim 93, wherein the extemal contacts comprise a conductive epoxy or 
conductor-filled epoxy. 

96. A method of fabricating a semiconductor device, comprising the steps of: 

providing a flexible film interposer, the interposer comprising a first surface and a second 
surface; an elongate slot formed through and along a peripheral edge of the interposer to expose 
bond pads on a second semiconductor die mounted onto the second surface of the interposer; a 
plurality of spaced apart recesses formed through the interposer and adjacent the slot, each recess 
having a base; and a plurality of conductive traces disposed on the second surface of the 

17 

MKE/737353.2 
USSN 10/050,507 
Inventor: Teck Kheng Lee 
Claims as amended (01-06-03) 



Replacement Claims 



interposer, each trace extending across and exposed through the slot and the base of one or more 
adjacent recesses in a perpendicular orientation to the slot; and 

mounting a first semiconductor die on the first surface of the flexible film interposer; the 
first semiconductor die having a first active surface and a second surface, the active surface 
comprising a plurality of spaced apart conductive connecting members; the first semiconductor 
•die mounted on the interposer such that a conductive connecting member of the die is received in 
a recess of the interposer in conductive contact with the trace at the base of the recess. 

97. A method of fabricating a stacked die assembly, comprising the steps of: 

providing a flexible film interposer, the interposer comprising a first surface and a second 
surface; an elongate slot formed through and along a peripheral edge of the interposer to expose 
bond pads on a second semiconductor die mounted onto the second surface of the interposer; a 
plurality of spaced apart recesses formed through the interposer and adjacent the slot, each recess 
having a base; and a plurality of conductive traces disposed on the second surface of the 
interposer, each trace extending across and exposed through the slot and the base of one or more 
adjacent recesses in a perpendicular orientation to the slot; and 

mounting a first semiconductor die on the first surface of the flexible film interposer; the 
first semiconductor die having a first active surface and a second surface, the active surface 
comprising a plurality of spaced apart conductive connecting members; and the first 
semiconductor die mounted on the interposer such that a conductive connecting member of the 
die is received in a recess of the interposer in conductive contact with the trace at the base of the 
recess; 

mounting a second semiconductor die on an interposer substrate; the second 
semiconductor die comprising a first active surface and a second surface, the active surface 
comprising a plurality of bond pads; the interposer substrate comprising a first surface and a 
second surface, and terminal pads disposed on the first surface; the interposer substrate mounted 
onto the second surface of the second semiconductor die with the terminal pads exposed; 

mounting the second semiconductor die onto the second surface of the flexible film 
interposer with the bond pads of the second die exposed through the slot of the interposer; and 
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bonding the traces of the flexible film interposer and the bond pads of the second 
semiconductor die to the terminal pads of the interposer substrate. 

98. The method of Claim 97, further comprising the step of forming the slot and the recesses 
in the flexible film interposer substrate by a process selected from the group consisting of 
patterning and wet etching, patterning and dry etching, mechanical drilling, punching, and laser 
ablation. 

99. The method of Claim 97, further comprising the step of forming the conductive traces 
over the second surface of the interposer by a process selected from the group consisting of 
etching a conductive layer disposed on the second surface of the interposer, and printing the 
traces onto the lower surface using a conductive material. 

1 00. The method of Claim 97, wherein the flexible film interposer further comprises an 
adhesive element disposed on the first surface, the second surface, or both surfaces of the 
flexible film interposer. 

101. The method of Claim 97, wherein the step of mounting the first semiconductor die on the 
flexible film interposer further comprises applying an adhesive element to the first surface of the 
flexible film interposer, to the second surface of the first semiconductor die, or both. 

1 02. The method of Claim 101, wherein the adhesive element is selected from the group 
consisting of an adhesive paste, an adhesive gel, and a double sided adhesive tape. 

103. The method of Claim 97, wherein the step of mounting the second semiconductor die on 
the flexible film interposer further comprises the step of applying an adhesive element to the 
second surface of the flexible film interposer, to the active surface of the second semiconductor 
die, or both. 
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104. The method of Claim 103, wherein the adhesive element is selected from the group 
consisting of an adhesive paste, an adhesive gel, and a double sided adhesive tape. 

105. The method of Claim 97, wherein the interposer further comprises a soldermask disposed 
over the second surface of the interposer and the traces. 

106. The method of Claim 97, further comprising the step of applying a soldermask over the 
second surface of the interposer and the traces. 

1 07. The method of Claim 1 04, wherein the step of mounting the second die on the flexible 
film further comprises the step of applying an adhesive element over the soldermask. 

108. The method of Claim 97, wherein the step of bonding is by thermosonic bonding, 
thermocompression bonding, tape-automated bonding, or ultrasonic bonding. 

109. The method of Claim 97, wherein the step of bonding comprises forming ball bonds in 
the slots of the flexible film interposer and over the traces and the bond pads of the second 
semiconductor die, and extending bonding wires from the ball bonds to the terminal pads on the 
interposer substrate. 

1 10. The method of Claim 97, further comprising disposing an underfill material between the 
active surface of the first semiconductor die and the first surface of the flexible film interposer. 

111. The method of Claim 97, further comprising the step of encapsulating the stacked die 
assembly to form a semiconductor package. 

112. A method of fabricating a stacked die assembly, comprising the steps of: 
fabricating an interposer from a flexible film substrate having opposing first and second 

surfaces, by the steps of: 
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forming an elongate slot through and along a peripheral edge of the film substrate; 
forming a plurality of spaced apart recesses through the film substrate and adjacent the 
slot, each recess having a base; and 
1 ( h forming a plurality of conductive traces on the second surface of the substrate, each 

^w^i^ trace extending across and exposed through the slot and the base of one or more recesses in a 
COr^J^ perpendicular orientation to the slot; and 

mounting a first semiconductive die onto the second surface of the flexible film 
interposer v^ith the bond pads of the second die exposed through the slot of the interposer. 

113. The method of Claim 1 12, fiirther comprising, applying a soldermask over the second 
surface of the interposer and the traces. 




1 14. The method of Claim 112, further comprising, prior to the step of mounting, the step of 
depositing an underfill material into the recesses. 

115. The method of Claim 1 14, further comprising applying an adhesive element to the first 
die, the interposer, or both, such that the adhesive element is disposed between the first die and 
the interposer. 



116. (new) A die assembly, comprising: 

a die having first and second surfaces, the first surface comprising one or more 
conductive connecting members; and 

an interposer comprising first and second surfaces; an elongate slot formed through and 
along a peripheral edge of the interposer; one or more recesses disposed through the interposer 
adjacent the slot; and one or more conductive traces disposed on the second surface of the 
interposer and extending across and exposed through the slot and at least one recess; 

the die mounted on the first surface of the interposer with each of the one or more 
conductive connecting members disposed in a recess in conductive contact with the trace 
extending across the recess. 
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117. (new) A die assembly, comprising: 

an interposer comprising first and second surfaces; an elongate slot formed through and 
along a peripheral edge of the interposer; one or more recesses disposed through the interposer 
adjacent the slot; and one or more conductive traces disposed on the second surface of the 
interposer and extending across and exposed through the slot and at least one recess; 

a first die comprising first and second surfaces, the first surface comprising one or more 
conductive connecting members, the first die mounted on the first surface of the interposer with 
each of the one or more conductive connecting members disposed in a recess in conductive 
contact with the trace extending across the recess; and 

a second die comprising first and second surfaces, the first surface comprising one or 
more bond pads, the second die mounted on the second surface of the interposer with each of the 
bond pads exposed through the slot of the interposer. 

118. (new) A die assembly, comprising: 

an interposer comprising first and second surfaces; an elongate slot formed through and 
along a peripheral edge of the interposer; one or more recesses disposed through the interposer 
adjacent the slot; and one or more conductive traces disposed on the second surface of the 
interposer and extending across and exposed through the slot and at least one recess; 

a first die comprising first and second surfaces, the first surface comprising one or more 
conductive connecting members, the first die mounted on the first surface of the interposer with 
each of the one or more conductive connecting members disposed in a recess in conductive 
contact with the trace extending across the recess; 

a second die comprising first and second surfaces, the first surface comprising one or 
more bond pads, the second die mounted on the second surface of the interposer with each of the 
bond pads exposed through the slot of the interposer; and 

a substrate comprising first and second surfaces, and terminal pads disposed on the first 
surface; the substrate mounted on the second surface of the second die with the terminal pads 
exposed. 
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119. (new) A die assembly, comprising: 

a die having first and second surfaces, the first surface comprising one or more 
conductive connecting members; 

an interposer comprising first and second surfaces; an elongate slot formed through and 
along a peripheral edge of the interposer; one or more recesses disposed through the interposer 
adjacent the slot; and one or more conductive traces disposed on the second surface of the 
interposer and extending across and exposed through the slot and at least one recess; and 

means for mounting the die on the flexible film interposer; the die mounted on the first 
surface of the interposer with each of the one or more conductive connecting members disposed 
in a recess in conductive contact with the trace extending across the recess. 

120. (new) The die assembly of Claim 119, wherein the mounting means is disposed on the first 
surface of the interposer, on the first surface of the die, or both. 

121 . (new) The die assembly of Claim 1 1 9, wherein the mounting means comprises a contact 
adhesive, thermoplastic adhesive, or a thermosetting adhesive. 

122. (new) The die assembly of Claim 119, wherein the mounting means comprises an adhesive 
gel or paste. 

123. (new) The die assembly of Claim 1 19, wherein the mounting means comprises a 
double-sided adhesive tape. 

124. (new) The die assembly of Claim 119, wherein the interposer comprises two discrete areas 
of recesses with an adhesive element disposed therebetween on the first surface of the interposer. 

125. (new) The die assembly of Claim 119, being at least partially encapsulated to form a 
package. 
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126. (new) A die assembly, comprising: 

an interposer comprising first and second surfaces; an elongate slot formed through and 
along a peripheral edge of the interposer; one or more recesses disposed through the interposer 
adjacent the slot; and one or more conductive traces disposed on the second surface of the 
interposer and extending across and exposed through the slot and at least one recess; 

a first die comprising first and second surfaces, the first surface comprising one or more 
conductive connecting members, the first die mounted on the first surface of the interposer with 
each of the one or more conductive connecting members disposed in a recess in conductive 
contact with the trace extending across the recess; 

a second die comprising first and second surfaces, the first surface comprising one or 
more bond pads, the second die mounted on the second surface of the interposer with each of the 
bond pads exposed through the slot of the interposer; and 

means for mounting the dies on the flexible film interposer. 

127. (new) The die assembly of Claim 126, fiirther comprising means for bonding the traces of 
the interposer and the bond pads of the second die. 

128. (new) The die assembly of Claim 127, wherein the bonding means comprises wire bonds 
or TAB bond. 

129. (new) The die assembly of Claim 127, wherein the bonding means comprises a ball bond 
disposed in a recess in conductive contact vnth a trace and bond pad of the second die. 

130. (new) A die assembly, comprising: 

an interposer comprising first and second surfaces; an elongate slot formed through and 
along a peripheral edge of the interposer; one or more recesses disposed through the interposer 
adjacent the slot; and one or more conductive traces disposed on the second surface of the 
interposer and extending across and exposed through the slot and at least one recess; 
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a first die comprising first and second surfaces, the first surface comprising one or more 
conductive connecting members, the first die mounted on the first surface of the interposer with 
each of the one or more conductive connecting members disposed in a recess in conductive 
contact with the trace extending across the recess; 

a second die comprising first and second surfaces, the first surface comprising one or 
^^more bond pads, the second die mounted on the second surface of the interposer with each of the 
bond pads exposed through the slot of the interposer; 

a substrate comprising first and second surfaces, and terminal pads disposed on the first 
surface; the first surface of the substrate mounted on the second surface of the second die with 
the terminal pads exposed; and 

means for connecting the assembly to an extemal electrical apparatus. 

13 L (new) The die assembly of Claim 130, wherein the assembly connecting means comprises 
a conductive solder, conductive epoxy, or conductor-filled epoxy, attached to the second surface 
of the substrate. 

132. (new) The die assembly of Claim 130, wherein the assembly connecting means is in the 
form of balls, columns, pins, or a combination thereof, attached to the second surface of the 
substrate. 

133. (new) The die assembly of Claim 130, further comprising means for bonding the traces of 
the interposer and the bond pads of the second die. 

134. (new) The die assembly of Claim 133, wherein the bonding means comprises wire bonds 
or TAB bond. 

135. (new) The die assembly of Claim 133, wherein the bonding means comprises a ball bond 
disposed in a recess in conductive contact with a trace and bond pad of the second die. 
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136. (new) The die assembly of Claim 135, wherein the bonding means further comprises a 
bond wire connected to the ball bond and a terminal pad on the substrate. 

) 137. (new) The die assembly of Claim 1 30, being at least partially encapsulated to form a 
package. 

cwf. 

138. (new) The die assembly of Claim 130, wherein the mounting means for the second die is 
disposed on the second surface of the interposer and over a portion of the traces. 

139. (new) A die package comprising the die assembly of Claim 1 16 being at least partially 
encapsulated. 

140. (new) A die package comprising the die assembly of Claim 1 1 7 being at least partially 
encapsulated. 

141 . (new) A die package comprising the die assembly of Claim 1 1 8 being at least partially 
encapsulated. 

142. (new) An apparatus, comprising: 

an electrical apparatus; and 

the die package of Claim 139 in electrical communication with the electrical apparatus. 

143. (new) The apparatus of Claim 142, wherein the electrical apparatus comprises a testing 
apparatus. 

144. (new) The apparatus of Claim 142, wherein the substrate is selected from the group 
consisting of a motherboard and a program logic controller. 
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145. (new) An apparatus, comprising: 
an electrical apparatus; and 

the die package of Claim 140 in electrical communication with the electrical apparatus. 



146. (new) An apparatus, comprising: 

GbncL. 

an electrical apparatus; and 

the die package of Claim 141 in electrical communication with the electrical apparatus. 
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WHAT IS CLAIMED IS: 

1 . A flexible film interposer, comprising: 

a flexible substrate comprising a first surface, a second surface, and opposing sides; 

a plurality of spaced apart recesses having a base and extending through the flexible 
substrate for receiving conductive connecting members of a first semiconductor die therein; 

a slot formed through the substrate and disposed adjacent one of the sides of the 
substrate; and 

a plurality of conductive traces disposed on the second surface of the substrate, each trace 
extending over the slot and at least one recess, each of the recesses having a trace disposed at the 
base thereof. 

2. The flexible film interposer of Claim 1, comprising an insulating polymeric material. 

3. The flexible film interposer of Claim 2, comprising a flexible polyimide film. 

4. The flexible film interposer of Claim 1 , having a thickness in the range of about 1 2.5 ^m 
to about 200 |am. 

5. The flexible film interposer of Claim 1, wherein the traces comprise copper or a copper 
alloy. 

6. The flexible film interposer of Claim 1, wherein the slot is configured to receive a 
bonding tool therethrough. 

7. The flexible film interposer of Claim 1 , wherein the slot has a width of about 50 [im to 
about 2 mm. 

8. The flexible film interposer of Claim 1 , wherein the slot is shaped as a square, rectangle, 
circle, or oval. 
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9. The flexible film interposer of Claim 1 , wherein the recesses comprises tapered side 
walls. 

10. The flexible film interposer of Claim 1, wherein the recesses comprise vertically oriented 
sidewalls. 

1 1 . The flexible film interposer of Claim 1 , wherein the recesses are arranged in a pattern 
corresponding to a bond pad configuration on an active surface of a semiconductor die to be 
attached thereto. 

12. The flexible film interposer of Claim 1, wherein the recesses are shaped as a square, 
rectangle, circle, or oval. 

13. The flexible film interposer of Claim 1 , wherein the slot comprises tapered side walls. 

14. The flexible film interposer of Claim 1 , wherein the slot comprises vertically oriented 
sidewalls. 

15. The flexible film interposer of Claim 1, further comprising an adhesive element disposed 
on the first surface, the second surface, or both surfaces. 

16. The flexible film interposer of Claim 1 5, wherein the adhesive element comprises a 
contact adhesive, thermoplastic adhesive, or a thermosetting adhesive. 

17. The flexible film interposer of Claim 15, wherein the adhesive element comprises an 
adhesive gel or paste. 
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1 8. The flexible film interposer of Claim 1 5, wherein the adhesive element comprises a 
double-sided adhesive tape. 

19. The flexible film interposer of Claim 15, wherein the adhesive element is disposed on the 
second surface of the interposer and over a portion of the traces. 

20. The flexible film interposer of Claim 1, comprising two discrete areas of recesses with an 
adhesive element disposed therebetween on the first surface of the interposer. 

2 1 . The flexible film interposer of Claim 1 , fiirther comprising a soldermask disposed over 
the traces. 

22. A flexible film interposer, comprising: 
a first surface and a second surface; 

an elongate slot formed through and adjacent a side of the interposer; 

a plurality of recesses formed through the interposer and adjacent the slot, each recess 
sized for receiving therein a connecting member of a die in a flip chip attachment onto the 
interposer; and 

a plurality of conductive traces disposed on the second surface of the interposer, each 
trace extending over and exposed through the slot and the base of at least one of the recesses, 
each recess having a trace disposed at the base thereof 

23. The flexible film interposer of Claim 22, wherein the slot is sized to receive a bonding 
tool therethrough. 

24. A flexible film interposer, comprising: 
a first surface and a second surface; 

an elongate slot formed through and adjacent a side of the interposer; 
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a plurality of recesses formed through the interposer and adjacent the slot, each recess 
sized for receiving therein a connecting member of a die in a flip chip attachment onto the 
interposer; and 

a plurality of conductive traces disposed on the second surface of the interposer, each 
trace extending over and exposed through the slot and one of the recesses. 

25. The flexible film interposer of Claim 24, wherein an adhesive element is disposed on the 
first surface, the second surface, or both surfaces of the interposer. 

26. The flexible film interposer of Claim 25, wherein an adhesive element is disposed on the 
second surface of the interposer over a portion of the traces. 

27. A flexible film interposer, comprising: 
a first surface and a second surface; and 

an elongate slot formed through the interposer, the slot positioned along a peripheral edge 
of the interposer to expose bond pads on a die mounted onto the second surface of the interposer; 

a plurality of recesses formed through the interposer and adjacent the slot, each recess 
having a base and sized for receiving therein a connecting member of a die mounted in a flip 
chip attachment onto the first surface of the interposer; and 

a plurality of conductive traces disposed on the second surface of the interposer, each 
trace extending across and exposed through the slot and the base of one or more adjacent 
recesses in a perpendicular orientation to the slot. 

28. The flexible film interposer of Claim 27, wherein the slot is sized and configured to 
receive a bonding tool therethrough to contact the traces. 

29. The flexible film interposer of Claim 27, wherein the recesses are arranged in a pattern 
corresponding to a bond pad configuration on an active surface of a semiconductor die to be 
attached thereto in a flip chip attachment. 
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30. The flexible film interposing of Claim 27, further comprising a soldermask disposed over 
the traces. 

3 1 . The flexible film interposer of Claim 30, further comprising an adhesive element 
disposed over the soldermask. 

32. A flexible film interposer, comprising: 
a first surface and a second surface; 

an elongate slot along a peripheral edge of the interposer; 

a plurality of spaced apart recesses formed through the interposer adjacent the slot, each 
recess having a base; and 

a plurality of conductive traces disposed on the second surface of the interposer in a 
perpendicular orientation to the slot, each trace extending across and exposed through the slot 
and the base of at least one recess, each of the recesses having a trace disposed at the base 
thereof 

33. A flexible film interposer, comprising: 
a first surface and a second surface; 

an elongate slot along a peripheral edge of the interposer; 

a plurality of spaced apart recesses formed through the interposer adjacent to the slot, 
each recess having a base; 

a plurality of conductive traces disposed on the second surface of the interposer in a 
perpendicular orientation to the slot, each trace extending across and exposed through the slot 
and the base of at least one recess; and 

an adhesive element disposed on the first surface, the second surface, or both surfaces of 
the interposer. 
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34. The flexible film interposer of Claim 33, wherein an adhesive element is disposed on the 
second surface of the interposer and over a portion of the traces. 

35. The flexible film interposer of Claim 33, further comprising a soldermask disposed over 
the traces. 

36. The flexible film interposer of Claim 35, further comprising an adhesive element 
disposed over the soldermask. 

37. A flexible film interposer, comprising: 

a flexible substrate comprising a first surface, a second surface, and opposing sides; 

the first surface of the substrate structured for mounting thereon a first semiconductor die 
having a plurality of spaced apart conductive connecting members disposed on an active surface, 
and the second surface structured for mounting thereon a second semiconductor die having a 
plurality of bond pads spaced along a periphery of the die; 

the first surface of the substrate comprising a plurality of spaced apart recesses having a 
base and extending through the substrate for receiving the plurality of conductive connecting 
members of the first semiconductor die therein; and 

the second surface of the substrate comprising one or more slots extending through and 
along a periphery of the substrate, wherein when the second semiconductor die is mounted 
thereon, the bonding pads are exposed through the slots. 

38. The flexible film interposer of Claim 37, further comprising: 

a plurality of conductive traces disposed on the second surface of the substrate, each trace 
extending over the slot and at least one recess, each of the recesses having a trace disposed at the 
base thereof. 
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39. A semiconductor device, comprising: 

a first semiconductor die having a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members; and 

a flexible film interposer comprising a first surface and a second surface; an elongate slot 
formed through and along a peripheral edge of the interposer to expose bond pads on a second 
semiconductor die when mounted onto the second surface of the interposer; a plurality of spaced 
apart recesses formed through the interposer and adjacent the slot, each recess having a base; and 
a plurality of conductive traces disposed on the second surface of the interposer, each trace 
extending across and exposed through the slot and the base of at least one recess in a 
perpendicular orientation to the slot, each of the recesses having a trace disposed at the base 
thereof; 

the first semiconductor die mounted on the flexible film interposer such that a conductive 
connecting member of the die is received in a recess of the interposer in conductive contact with 
the trace at the base of the recess. 

40. The semiconductor device of Claim 39, wherein the flexible film interposer comprises a 
flexible polyimide film. 

41 . The semiconductor device of Claim 39, wherein the traces comprise copper or a copper 
alloy. 

42. The semiconductor device of Claim 39, wherein the slot is configured to receive a 
bonding tool therethrough. 

43. The semiconductor device of Claim 39, wherein the recesses are arranged in a pattern 
corresponding to a bond pad configuration on the active surface of the first semiconductor die. 

44. The semiconductor device of Claim 39, further comprising an adhesive element disposed 
on the first surface, the second surface, or both surfaces of the flexible film interposer. 
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45. The semiconductor device of Claim 44, wherein the adhesive element comprises a 
contact adhesive, thermoplastic adhesive, or a thermosetting adhesive. 

46. The semiconductor device of Claim 44, wherein the adhesive element comprises an 
adhesive gel or paste. 

47. The semiconductor device of Claim 44, wherein the adhesive element comprises a 
double-sided adhesive tape. 

48. The semiconductor device of Claim 44, wherein the adhesive element is disposed on the 
second surface of the interposer and over a portion of the traces. 

49. The semiconductor of Claim 39, further comprising a soldermask disposed over the 
traces. 

50. The semiconductor device of Claim 39, wherein the interposer comprises a pair of 
elongate slots along opposing sides of the interposer, and the plurality of recesses is positioned 
between the pair of slots. 

The semiconductor d e vic e of Claim 39, further comprising an adhesive elem e nt disposed 

on the first surface, the second surface, or both surfac e s of the int e rposer. 

Th e s e miconductor device of Claim 51, wher e in on adhesiv e e lement is disposed on the 

second surface of the int e rposer and over a portion of th e traces. 

53. The semiconductor device of Claim 49, wherein an adhesive element is disposed over the 
soldermask. 
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54. The semiconductor device of Claim 39, further comprising an underfill encapsulation 
material disposed between the active surface of the first semiconductor die and the first surface 
of the flexible film interposer. 

55. The semiconductor device of Claim 39, further comprising a conductive bump disposed 
in the recesses of the flexible film interposer. 

56. The semiconductor device of Claim 55, further comprising a non-flexible underfill 
encapsulation material disposed in the recesses over the conductive bump. 

57. A semiconductor device, comprising: 

a first semiconductor die having a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members; and 

a flexible film interposer comprising a first surface and a second surface; an elongate slot 
along a peripheral edge; a plurality of spaced apart recesses formed through the interposer 
adjacent the slot, each recess having a base; and a plurality of conductive traces disposed on the 
second surface of the interposer, each trace extending across and exposed through the slot and 
the base of at least one recess in a perpendicular orientation to the slot, each of the recesses 
having a trace disposed at the base thereof; 

the first semiconductor die mounted on the flexible film interposer such that a conductive 
connecting member of the die is received in a recess of the interposer in conductive contact with 
the trace at the base of the recess. 

58. The semiconductor device of Claim 57, wherein the slot is configured to receive a 
bonding tool therethrough. 

59. The semiconductor device of Claim 57, wherein the recesses are arranged in a pattem 
corresponding to a bond pad configuration on the active surface of the first semiconductor die. 
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60. The semiconductor device of Claim 57, further comprising an adhesive element disposed 
on the first surface, the second surface, or both surfaces of the flexible film interposer. 

61 . The semiconductor device of Claim 57, further comprising an underfill encapsulation 
material disposed between the active surface of the first semiconductor die and the first surface 
of the flexible film interposer. 

62. The semiconductor device of Claim 57, comprising one or more elongate slots along the 
peripheral edge of opposing sides of the interposer, with the recesses positioned between the pair 
of slots. 

63. A semiconductor device, comprising: 

a first semiconductor die having a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members; and 

a flexible film interposer comprising a first surface and a second surface; an elongate slot 
along a peripheral edge of the interposer; a plurality of spaced apart recesses formed through the 
interposer adjacent the slot, each recess having a base; and a plurality of conductive traces 
disposed on the second surface of the interposer in a perpendicular orientation to the slots, each 
trace extending across and exposed through the slot and the base of at least one recess, each of 
the recesses having a trace disposed at the base thereof; 

the first semiconductor die mounted on the flexible film interposer such that a conductive 
connecting member of the die is received in a recess of the interposer in conductive contact with 
the trace at the base of the recess. 

64. A semiconductor device, comprising: 

a first semiconductor die having a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members; and 

a flexible film interposer comprising a first surface, a second surface; and opposing sides; 
an elongate slot along a peripheral edge; a plurality of spaced apart recesses formed through the 
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interposer adjacent to the slot, each recess having a base; a plurality of conductive traces 
disposed on the second surface of the interposer in a perpendicular orientation to the slots, each 
trace extending across and exposed through the slot and the base of at least one recess, each 
recess having a trace disposed at the base thereof; and an adhesive element disposed on the first 
surface, the second surface, or both surfaces of the interposer; 

the first semiconductor die mounted on the flexible film interposer such that a conductive 
connecting member of the die is received in a recess of the interposer in conductive contact with 
the trace at the base of the recess. 

65. The semiconductor device of Claim 64, wherein an adhesive element is disposed in 
contact with the second surface of the interposer over a portion of the traces. 

66. The semiconductor device of Claim 64, further comprising a soldermask layer disposed 
over the second surface of the interposer and the traces. 

67. The semiconductor device of Claim 66, wherein an adhesive element is disposed over the 
soldermask layer. 

68. A stacked die assembly, comprising: 

a flexible film interposer comprising a first surface and a second surface; an elongate slot 
formed through and along a peripheral edge of the interposer; a plurality of spaced apart recesses 
formed through the interposer and adjacent the slot, each recess having a base; and a plurality of 
conductive traces disposed on the second surface of the interposer, each trace extending across 
and exposed through the slot and the base of one or more recesses in a perpendicular orientation 
to the slot, each of the recesses having a trace disposed at the base thereof; 

a first semiconductor die comprising a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members; the first 
semiconductor die mounted onto the first surface of the flexible film interposer such that a 
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conductive connecting member of the die is received in a recess of the interposer in conductive 
contact with the trace at the base of the recess; 

a second semiconductor die comprising a first active surface and a second surface, the 
active surface comprising a pluraHty of bond pads, the second semiconductor die mounted onto 
the second surface of the flexible film interposer with the bond pads exposed through the slot of 
the interposer; 

an interposer substrate comprising a first surface and a second surface, and terminal pads 
disposed on the first surface; the interposer substrate mounted onto the second surface of the 
second semiconductor die with the terminal pads exposed; and 

the traces of the flexible film interposer and the bond pads of the second semiconductor 
die are bonded to the terminal pads of the interposer substrate. 

69. The stacked die assembly of Claim 68, wherein the traces of the flexible film interposer 
and the bond pads of the second die are bonded together by a ball bond, and the ball bond is wire 
bonded to the terminal pads of the interposer substrate. 

70. The stacked die assembly of Claim 68, wherein the traces of the flexible film interposer 
and the bond pads of the second semiconductor die are bonded to the terminal pads of the 
interposer substrate by a TAB bond. 

71 . The stacked die assembly of Claim 68, further comprising an underfill encapsulation 
material disposed between the active surface of the first semiconductor die and the flexible film 
interposer. 

72. The stacked die assembly of Claim 68, wherein the underfill material is disposed within 
the recesses. 

73. The stacked die assembly of Claim 71, further comprising a conductive bump disposed in 
the recesses, and the underfill material disposed over the conductive bump. 
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74. The stacked die assembly of Claim 68, wherein the interposer substrate functions as a 
PCB substrate, or a motherboard. 

75. The stacked die assembly of Claim 68, wherein the interposer substrate comprises a 
bismaleimide triazine resin, FR4 fiberglass laminate, FR5 laminate, or ceramic. 

76. The stacked die assembly of Claim 68, wherein the interposer substrate comprises a 
flexible laminated polymer or polyimide layer. 

77. The stacked die assembly of Claim 68, wherein the interposer substrate further comprises 
extemal contacts for coupling the stacked die assembly to an extemal circuitry. 

78. The stacked die assembly of Claim 77, wherein the extemal contacts comprise 
conductive solder balls. 

79. The stacked die assembly of Claim 77, wherein the extemal contacts comprise a 
conductive epoxy or conductor-filled epoxy. 

80. The stacked die assembly of Claim 77, wherein the extemal circuitry is selected from the 
group consisting of a motherboard of a computer, program logic controller, and a testing 
apparatus. 

81 . The stacked die assembly of Claim 68, being encapsulated to form a package. 

82. A stacked die assembly, comprising: 

a flexible film interposer comprising a first surface, a second surface, and opposing sides; 
an elongate slot along a peripheral edge; a plurality of spaced apart recesses formed through the 
interposer adjacent the slot, each recess having a base; and a plurality of conductive traces 
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disposed on the second surface of the interposer, each trace extending across and exposed 
through the slot and the base of one or more recesses in a perpendicular orientation to the slot; 

a first semiconductor die comprising a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members arranged thereon 
and corresponding to the plurality of spaced apart recesses in the flexible film interposer; the first 
semiconductor die mounted onto the first surface of the flexible film interposer such that a 
conductive connecting member of the die is received in a recess of the interposer in conductive 
contact with the trace at the base of the recess, and the slot of the interposer is exposed; 

a second semiconductor die comprising a first active surface and a second surface, the 
active surface comprising a plurality of bond pads arranged thereon and corresponding to the slot 
of the flexible film interposer; the second semiconductor die mounted onto the second surface of 
the flexible film interposer with the bond pads exposed through the slot of the interposer; 

an interposer substrate comprising a first surface and a second surface, and terminal pads 
disposed on the first surface; the interposer substrate mounted onto the second surface of the 
second semiconductor die with the terminal pads exposed; and 

the traces of the flexible film interposer and the bond pads of the second semiconductor 
die are bonded to the terminal pads of the interposer substrate. 

83. The stacked die assembly of Claim 82, being encapsulated to form a package. 

84. A stacked die assembly, comprising: 

a flexible film interposer comprising a first surface, a second surface, and opposing sides; 
an elongate slot along a peripheral edge; a plurality of spaced apart recesses formed through the 
interposer adjacent the slot, each recess having a base; and a plurality of conductive traces 
disposed on the second surface of the interposer in a perpendicular orientation to the slot, each 
trace extending across and exposed through the slot and the base of at least one recess, each 
recess having a trace disposed at the base hereof; 

a first semiconductor die comprising a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members arranged thereon; 
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the first semiconductor die mounted onto the first surface of the flexible film interposer such that 
a conductive connecting member of the die is received in a recess of the interposer in conductive 
contact with the trace at the base of the recess, and the slot of the interposer is exposed; 

a second semiconductor die comprising a first active surface and a second surface, the 
active surface comprising a plurality of bond pads arranged thereon; the second semiconductor 
die mounted onto the second surface of the flexible film interposer with the bond pads exposed 
through the slot of the interposer; 

an interposer substrate comprising a first surface and a second surface, and terminal pads 
disposed on the first surface; the interposer substrate mounted onto the second surface of the 
second semiconductor die with the terminal pads exposed; and 

the traces of the flexible film interposer and the bond pads of the second semiconductor 
die are bonded to the terminal pads of the interposer substrate. 

85. The stacked die assembly of Claim 84, being encapsulated to form a package. 

86. A stacked die assembly, comprising: 

a flexible film interposer comprising a first surface, a second surface, and opposing sides; 
a slot along a peripheral edge; a plurality of spaced apart recesses formed through the interposer 
adjacent the slot, each recess having a base; a plurality of conductive traces disposed on the 
second surface of the interposer in a perpendicular orientation to the slot, each trace extending 
across and exposed through the slot and the base of at least one recess, each recess having a trace 
disposed at the base thereof; and an adhesive element disposed on the first surface and the 
second surface of the interposer; 

a first semiconductor die comprising a first active surface and a second surface, the active 
surface comprising a plurality of spaced apart conductive connecting members arranged thereon; 
the first semiconductor die mounted onto the adhesive element on the first surface of the flexible 
film interposer such that a conductive connecting member of the die is received in a recess of the 
interposer in conductive contact with the trace at the base of the recess, and the slot of the 
interposer is exposed; 
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a second semiconductor die comprising a first active surface and a second surface, the 
active surface comprising a plurality of bond pads arranged thereon along a peripheral edge; the 
second semiconductor die mounted onto the adhesive member on the second surface of the 
flexible film interposer with the bond pads exposed through the slot of the flexible film 
interposer; 

an interposer substrate comprising a first surface and a second surface, and terminal pads 
disposed on the first surface; the interposer substrate mounted onto the second surface of the 
second semiconductor die with the terminal pads exposed; and 

the traces of the flexible film interposer and the bond pads of the second semiconductor 
die are bonded to the terminal pads of the interposer substrate. 

87. The stacked die assembly of Claim 86, further comprising an adhesive member disposed 
between the interposer substrate and the second surface of the second semiconductor die. 

88. The stacked die assembly of Claim 86, being encapsulated to form a package. 

89. A semiconductor package, comprising an encapsulated stacked die assembly; 

the stacked die assembly comprising first and second semiconductor die mounted on a 
flexible film interposer, and the second die further mounted on an interposer substrate; 

the flexible film interposer comprising a first surface and a second surface; an elongate 
slot formed through and along a peripheral edge of the interposer; a plurality of spaced apart 
recesses formed through the interposer and adjacent the slot, each recess having a base; and a 
plurality of conductive traces disposed on the second surface of the interposer, each trace 
extending across and exposed through the slot and the base of one or more adjacent recesses 
in a perpendicular orientation to the slot; 

the first semiconductor die comprising a first active surface and a second surface, the 
active surface comprising a plurality of spaced apart conductive connecting members; the first 
semiconductor die mounted onto the first surface of the flexible film interposer such that a 
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conductive connecting member of the die is received in a recess of the interposer in 
conductive contact with the trace at the base of the recess; 

the second semiconductor die comprising a first active surface and a second surface, 
the active surface comprising a plurality of bond pads; the second semiconductor die mounted 
onto the second surface of the flexible film interposer with the bond pads exposed through the 
slot of the interposer; 

the interposer substrate comprising a first surface and a second surface, and terminal 
pads disposed on the first surface; the interposer substrate mounted onto the second surface of 
the second semiconductor die with the terminal pads exposed; and 

the traces of the flexible film interposer and the bond pads of the second 
semiconductor die are bonded to the terminal pads of the interposer substrate. 

90. The package of Claim 89, wherein the interposer substrate functions as a PCB substrate, 
or a motherboard. 

91 . The package of Claim 89, wherein the interposer substrate comprises a bismaleimide 
triazine resin, FR4 fiberglass laminate, FR5 laminate, or ceramic. 

92. The package of Claim 89, wherein the interposer substrate comprises a flexible laminated 
polymer or polyimide layer. 

93. The package of Claim 89, wherein the interposer substrate comprises external contacts 
for coupling the stacked die assembly to an external circuitry. 

94. The package of Claim 93, wherein the external contacts comprise conductive solder balls. 

95. The package of Claim 93, wherein the external contacts comprise a conductive epoxy or 
conductor-filled epoxy. 
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96. A method of fabricating a semiconductor device, comprising the steps of: 

providing a flexible film interposer, the interposer comprising a first surface and a second 
surface; an elongate slot formed through and along a peripheral edge of the interposer to expose 
bond pads on a second semiconductor die mounted onto the second surface of the interposer; a 
plurality of spaced apart recesses formed through the interposer and adjacent the slot, each recess 
having a base; and a plurality of conductive traces disposed on the second surface of the 
interposer, each trace extending across and exposed through the slot and the base of one or more 
adjacent recesses in a perpendicular orientation to the slot; and 

mounting a first semiconductor die on the first surface of the flexible film interposer; the 
first semiconductor die having a first active surface and a second surface, the active surface 
comprising a plurality of spaced apart conductive connecting members; the first semiconductor 
die mounted on the interposer such that a conductive connecting member of the die is received in 
a recess of the interposer in conductive contact with the trace at the base of the recess. 

97. A method of fabricating a stacked die assembly, comprising the steps of: 

providing a flexible film interposer, the interposer comprising a first surface and a second 
surface; an elongate slot formed through and along a peripheral edge of the interposer to expose 
bond pads on a second semiconductor die mounted onto the second surface of the interposer; a 
plurality of spaced apart recesses formed through the interposer and adjacent the slot, each recess 
having a base; and a plurality of conductive traces disposed on the second surface of the 
interposer, each trace extending across and exposed through the slot and the base of one or more 
adjacent recesses in a perpendicular orientation to the slot; and 

mounting a first semiconductor die on the first surface of the flexible film interposer; the 
first semiconductor die having a first active surface and a second surface, the active surface 
comprising a plurality of spaced apart conductive connecting members; and the first 
semiconductor die mounted on the interposer such that a conductive connecting member of the 
die is received in a recess of the interposer in conductive contact with the trace at the base of the 
recess; 
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mounting a second semiconductor die on an interposer substrate; the second 
semiconductor die comprising a first active surface and a second surface, the active surface 
comprising a plurality of bond pads; the interposer substrate comprising a first surface and a 
second surface, and terminal pads disposed on the first surface; the interposer substrate mounted 
onto the second surface of the second semiconductor die with the terminal pads exposed; 

mounting the second semiconductor die onto the second surface of the flexible film 
interposer with the bond pads of the second die exposed through the slot of the interposer; and 

bonding the traces of the flexible film interposer and the bond pads of the second 
semiconductor die to the terminal pads of the interposer substrate. 

98. The method of Claim 97, further comprising the step of forming the slot and the recesses 
in the flexible film interposer substrate by a process selected from the group consisting of 
patteming and wet etching, patterning and dry etching, mechanical drilling, punching, and laser 
ablation. 

99. The method of Claim 97, further comprising the step of forming the conductive traces 
over the second surface of the interposer by a process selected from the group consisting of 
etching a conductive layer disposed on the second surface of the interposer, and printing the 
traces onto the lower surface using a conductive material. 

100. The method of Claim 97, wherein the flexible film interposer further comprises an 
adhesive element disposed on the first surface, the second surface, or both surfaces of the 
flexible film interposer. 

101 . The method of Claim 97, wherein the step of mounting the first semiconductor die on the 
flexible film interposer further comprises applying an adhesive element to the first surface of the 
flexible film interposer, to the second surface of the first semiconductor die, or both. 
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102. The method of Claim 101, wherein the adhesive element is selected from the group 
consisting of an adhesive paste, an adhesive gel, and a double sided adhesive tape. 

103. The method of Claim 97, wherein the step of mounting the second semiconductor die on 
the flexible film interposer further comprises the step of applying an adhesive element to the 
second surface of the flexible film interposer, to the active surface of the second semiconductor 
die, or both. 

104. The method of Claim 103, wherein the adhesive element is selected from the group 
consisting of an adhesive paste, an adhesive gel, and a double sided adhesive tape. 

105. The method of Claim 97, wherein the interposer further comprises a soldermask disposed 
over the second surface of the interposer and the traces. 

106. The method of Claim 97, further comprising the step of applying a soldermask over the 
second surface of the interposer and the traces. 

107. The method of Claim 104, wherein the step of mounting the second die on the flexible 
film further comprises the step of applying an adhesive element over the soldermask. 

108. The method of Claim 97, wherein the step of bonding is by thermosonic bonding, 
thermocompression bonding, tape-automated bonding, or ultrasonic bonding. 

109. The method of Claim 97, wherein the step of bonding comprises forming ball bonds in 
the slots of the flexible film interposer and over the traces and the bond pads of the second 
semiconductor die, and extending bonding wires from the ball bonds to the terminal pads on the 
interposer substrate. 
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1 1 0. The method of Claim 97, further comprising disposing an underfill material between the 
active surface of the first semiconductor die and the first surface of the flexible film interposer. 

111. The method of Claim 97, further comprising the step of encapsulating the stacked die 
assembly to form a semiconductor package. 

112. A method of fabricating a stacked die assembly, comprising the steps of: 
fabricating an interposer from a flexible film substrate having opposing first and second 

surfaces, by the steps of: 

forming an elongate slot through and along a peripheral edge of the fi lm substrate; 
forming a plurality of spaced apart recesses through the film substrate and adjacent the 
slot, each recess having a base; and 

forming a plurality of conductive traces on the second surface of the substrate, each 
trace extending across and exposed through the slot and the base of one or more recesses in a 
perpendicular orientation to the slot; and 

mounting a first semiconductive die onto the second surface of the flexible film 
interposer with the bond pads of the second die exposed through the slot of the interposer. 

113. The method of Claim 1 12, further comprising, applying a soldermask over the second 
surface of the interposer and the traces. 

1 14. The method of Claim 1 12, further comprising, prior to the step of mounting, the step of 
depositing an underfill material into the recesses. 

115. The method of Claim 1 14, further comprising applying an adhesive element to the first 
die, the interposer, or both, such that the adhesive element is disposed between the first die and 
the interposer. 
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116. rnew^ A die assembly, comprising;: 

a die having first and second surfaces, the first surface comprising one or more 
conductive connecting members: and 

an interp os er comprising First an d second surfaces: an elongate slot form ed through and 
alon^ a perip heral edge of the interposer: one or more recesses disposed through the interposer 
adjacent the slot: and one or more condu ctive traces disposed on the second surface of the 
interposer and extending across and exposed through the slot and at least one recess: 

the die mounted on the first surface of th e interposer with each of the one or more 
conductive connecting members disposed in a recess in conductive contact with the trace 
extending across the recess. 

1 17. fae wl A die assembly, comprising: 

an interposer comprising first and second surfaces: an elo ngate slo t formed through and 
along a peripheral edge of the interposer: one or more recesses disposed through the interposer 
adjacent the slot: and one or more conductive traces disposed on the second surface of the 
interposer and extending across and exposed through the slot and at least one recess: 

a first die comprising first and second surfaces, the first surface comprising one or more 
conductive connecting members, the first die mounte d on the fi rst surface o f the inter poser with 
each of th e one or more condu ctive connectin g members disposed in a recess in conductive 
contact with the trace extending acros s the recess: and 

asecond die comprising first and second surfaces, the first surface compris ing one or 
more bond pads, the second die mounted on t he second surface of the interposer with each of the 
bond pads exposed through the slot of the interposer. 

118. fnew) A die assembly, comprising : 

an interposer comprising first and second surfaces: an elongat e slot formed through and 
along a per ipheral edge of the interposer: one or more recesses disposed through the i nterposer 
adjacent the slot: and one or more conduc tive trace s disposed on the second surface of the 
interposer and extending across an d exposed through the slot and at least one recess: 
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a first die comprising first a nd second surfaces, the first surface comprisinp one or more 
conductiv e connecting members, the first die mounted on the first surface of the interooser with 
each of t he one or more conductive connecting members disposed in a recess in conductive 
contact with the trace extending across th e recess: 

a second die comprising first and second surfaces, the first surface comprising one or 
more bond pads, the second die mounted on the second surface of the interooser with each of the 
bond pads exposed through the slot of the interooser: and 

a substrate comprising first and second s urfaces, and terminal pads disposed on the first 
surface: t he substrate mounted on the second surface of the second die with the terminal pads 
exposed. 

119. (new ) A die assembly, comprising: 

a die havin g first and second surfaces, the first surface comprising one or more 
conductive connecting members: 

an interooser comprising first and second surfaces: an elongate slot formed through and 
along a p eripheral edge of the interooser: one or more recesses disposed through the interposer 
adjacent the slot: and one or more conductive traces disposed on the seco nd surface of the 
interposer and extending across and exposed through the slot a nd at least one recess: and 

means for mo unting the die on the flexible film interposer: the die mounted on the first 
surface of the interp oser with each of the one or more conductive connecting members disposed 
in a recess in conductive contact with the trace extending across the recess. 

120. (new ) The die assemblv of Claim 119, wherein the mounting means is disposed on the first 
surface of the interposer. on the first surface of the die, or both. 

121. ("new) The die assemblv of Claim 1 19. whe rein the mounting means comprises a contact 
adhesive, thermoplastic adhesive, or a thermosetting adhesive. 
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122. (new^ The die assembly of Claim 1 19. wherein the mo unting means comprises an adhesive 
gel or paste. 

123. (new) The die assembl y of Claim 1 19. wherein the mounting means comprises a 
double-sided adhesive tape. 

124. (new) The die assembly of Claim 1 19. wherein the interooser comprises two discrete areas 
of recesses with an adhesiye eleme nt disposed therebetween on the first surface of the interposer. 

125. (new) The die assembly of Claim 1 19. bein g at least partially encapsulated to form a 

package. 

126. (new ) A die assembly, comprising: 

an intei-poser com prising first and second surfaces: an elongate slot fomied through and 
along a peripheral edge of the interposer: one or more recesses disposed through the interposer 
adjacent the slot: and one or more conductive traces disposed on the second surface of the 
interposer and extending across and exposed through the slot and at least one recess: 

a first die comprising first and s econd surfaces, the first surface comprising one or more 
conductiv e connecting members, the first die mounted on t he first sur face of the interposer with 
each of th e one or more conductive con necting members disposed in a recess in conductive 
contact with the trace extending acros s the recess: 

a second die comprising fi rst and second surfaces, the first surface comprising one or 
more bond pads, the second die mounted on the second surface of the interposer with each of the 
bond pads exposed through the slot of the interposer: and 

means for mounting the dies on the fle xible film i nterposer. 

127. (new) The die assembly of Claim 126 . further comprising means for bonding the traces of 
the interposer and the bond pads of the second die. 
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128. (new^ The die assembly of Cl aim 127. wherein the bonding means comnrises wire bonds 
or TAB bond. 

129. (nQw^ The die assembly of Claim 127 , wherein the bonding means comp rises a ball bond 
dis posed in a recess in conductive contact with a trace and bond pad of the second die. 

130. (new^ A die assembly, comprising: 

an interposer comprising firs t and second surfaces: an elongate slot formed through and 
along a peripheral ed ge of the interposer: one or more recesses disposed through the interooser 
adjacent the slot: and one or more conductive traces disposed on the second surface of the 
interposer and extending across and expos ed through the slot and at least one recess: 

a first die comprising first and second surfaces, the first surface comprising one or more 
conductive connectin g members, the first die mounted on the first surface of the interposer with 
each of the one or more conductive connecting members disposed in a recess in conductive 
contact with the trace extending across the recess: 

a second die comprising first and second surfaces, the first surface comprising one or 
more bond pads, the second die mounted on the second surface of the interposer with each of the 
bond pad s ex posed through the slot of the interp oser: 

a substrate comprising first and second surfaces, and terminal pads disposed on the first 
surface; the first surface of the substrate mounted on the second surface of the second die with 
the terminal p ads exposed: and 

means for connecting the a ssembly to an external electrical app aratus, 

131. fnew) The die assembly of Claim 130. wherein the assembly connecting means comprises 
a conductive solder, conductive epoxv. or conductor-filled epoxv. attached to the second surface 
of the substrate. 
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132. Tnew^ The die a ssembly of Claim 130. wherein the assembly connectinfy means is in the 
fomi of balls, columns, pins, or a combination thereof, attached to the second surface of the 
substrate. 

133. rnew) The die assembly of C laim 130. further comprising means for bonding the traces of 
the interposer and the bond pads of the second die. 

134. (new) The die assembly of Cl aim 133. wherein the bonding means comprises wire bonds 
or TAB bond. 

135. (ne w) The die a ssembly o f Claim 133. wherein the bonding m eans comprises a ball bond 
disposed i n a recess in conductive contact with a trace and bond pad of the second die. 

1 36. (new) The die assembly of Claim 135. wherein the bonding means further comprises a 
bond wire connected to the ball bond and a terminal pad on the substrate. 

137. fnew ) The die assembly of Claim 130. being at least partially encapsulated to form a 

package. 

138. (new) The die assembly o f Claim 1 30. wherein the mounting means for the second die is 
disposed on the second surface of the interposer and oyer a portion of the traces. 

1 39. (new) A die pac kage comprising the die assembly of Claim 116 being at least partially 
encapsulated. 

140. (new ) A die package comprising the die assembly of Claim 117 being at least partially 
encapsulated. 
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141. (new^ A die nackage comprising the die as sembly of Claim 1 1 8 being at least partially 
encapsulated. 

142. (new) An apparatus, c omprising: 

an electrical apparatus: and 

the die packa ge of Claim 139 in electrical communication with the electrical apparatus. 

143. fnew^ The apparatus of Claim 142. wherei n the electrical apparatus comprises a testing 
a pparatus. 

144. (new ) The app aratus of Cl aim 142. wherein the substrate is selected from the group 
consisting of a motherboard and a program logic controller. 

145. (new! An apparatus, comprising: 

an electrical ap paratus: and 

the die packa ge of Claim 140 in electrical communication with the electrical apparatus. 

146. (new ) An ap paratus, co m prising : 

an electrical apparatus: and 

the die packag e of Claim 141 in electrical communication with the electrical ap paratus. 
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